EMG activities of neck muscles underlying lateral flexion of the neck during head-turning induced by electrical stimulation of the caudate nucleus in cats.
Patterns of EMG activities of neck muscles underlying the initiation of head-turning, induced by stimulation of the caudate nucleus, were analyzed with special reference to temporal relations between the onset of head-turning and that of changes in EMG activities. These patterns were compared with those associated with the initiation of lateral flexion of the neck which occurred without electrical stimulation of the caudate nucleus in order to examine whether the caudate-induced head-turning was initiated via the same muscular system as that used in non-caudate-induced head movements. Experiments were carried out using 5 awake, unrestrained cats which were trained to stand still with one limb on each of 4 footplates. Trains of stimulating current pulses were applied to several stimulation points in the caudate nucleus while the animal maintained a stable standing posture with its neck extended. Head movements in the horizontal plane and EMGs of 6 neck muscles (splenius, longissimus cervicis, obliquus capitis caudalis, biventer cervicis, complexus and cervical multifidus) were recorded. Patterns of EMG activities of neck muscles around the onset of the caudate-induced head-turning were characterized by an increase in activity of the splenius, the longissimus cervicis and the obliquus capitis caudalis muscles, and by a decrease in activity of the complexus, the biventer cervicis and the cervical multifidus on the side of flexion. It is suggested that an increase in activity of the splenius, the longissimus cervicis and the obliques capitis caudalis muscles was responsible for the initiation of this evoked response. In non-caudate-induced lateral flexion of the neck, patterns of activities of neck muscles were similar to those in caudate-induced head-turning. It is therefore concluded that the caudate-induced head-turning as an evoked behavioral response was initiated through a muscular system similar to that utilized for similar head movements occurring without electrical stimulation of the caudate nucleus, although the pathways involved are thought to be different.